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^Kh z b iwmb^i>^^mi^mm. 

[11*112] mmc^mmtmif^fifzmms^^^^h^ 

mmmmimm^mmi'b . m^m hyyjx^b. r? 
yy'y^b , ^- hm^Bb . y -tr -y hiS^mbi^ 

mm.(^mtiy-himm. xaisac^mrtBy^-y him 

wisimmimmmmm^b . mmc^ hyy=jx^b. y 
-vm^is^b. o^'vhimmb.'^mmwm.bi^ 

^mm=Fi<zm^,-tfimi^-^ixh z b ^^mb-t^Tm#m 

mmmmimm^mm^b . mmco h^y=jx^b. y 
-himmb. u^ yUt^mb.^Mm^mb. 
hy-himmb^^L. 

mmc^mmy-hmw^co^^'mi}--^. xi,mm.com 
isy-fe-zhft-^iia. xtmwi<^mmmm^m. xim 

ytm^mm^izmm^m^^ti^ ^ b ^wmb-r^^ 
^i,±^ x4 "/i-y^^'mh^y-Jx^b. 

X^b. V-i^'yhmhyyi^X^Th^Zbi^mb-t 
[i*«iR6] 11*112 tcisv^T, filEaitcoh^yi^'x 

T'fcs ^ b ^wmb^h^i^mm, 

immmi ] m^m3xim^Aizii\,^r . mmmm 

(ryVjy-Jxnt. x-^ yi-y^'mhyy'Jx^b . m 
mmh^yiyx^ b^ U-^-/ hmhyy'Jxi' b^ 

m}-yy=Jxi^Th^zbi'>mb^?>^imm. 

mi^mmizfi\>x . 

mimmii. iem^m^b. x^ -y^yi^mh^yj 

X9b. Wm^Vyy-Jx-^b. y-fe-y bfflh^yj/:^ 



^b. y-vm^mb. y-tr-/hfi-^mt£*u, mrta 

mIE ')^-yhmh'yy'Jx^ <7)^Mftffl«co-::^(i . a 
iSCi^MiE^-bm-^i^. X{iaiCC7)HuiEy-b-y hft-filS 

«^«« 

|ffiEH««± . 3e«^}i«^ t . X -y ^ >- ^'M h 7 >- i-' 
X^b. mm^V'yy-Jx^b. y-t-y Nfflb^yi^X 

^fc. ^'-hfi-^^. y-fe-ybfi-^t^wt. 

wMx ^ -v-f-y y'm hyy 'Jx ^ crP\-WkW'M<n-'-H 

m.mmm.y-v\%Wi^. xxmrnprnwy^^-jv 
m'%m.<r)\-^-ffvh^Mzmm^fi. 

IfrlB y -fe -y b ffl h ^ >- i>"X ^ (T^^^w^mn-^xt . is 

W(m%^y~ v\%m%. x\i^m.<mm.^)^-y vm^m^ 
<ri\^-ffit>-Mzwm^i\.x\-^h z b i:mmb-ti>^ 

^mitmmiza^^x . 

MiEli«{± . b. X-i ^y^yymh'jyiy 

X9b. m^mhyy-Jx^b. ^}^-yhmVyy=Jx 

^b. m:m.mvyy'Jx^b. y-vmm^b. y-fe>y 
hft-^nt. m&.\mmbi:^L. fjiEWimh^yv 

« 

ac^miEy-b-yMi-^ii. xi,±mk<nmmEMm^m.<r> 

^-^-ffifj^-Mzmm^fL. 

Bfi E y -fe 'y b ffl b 9 y i^x £o^iie%ffi«co-:&{i . a 
iic«OMiEy-bm-^i^. fflitcomiBy-fev hfi-^. X 
xmm.(7ymtm.mmnm.(r>u-i^i)-^^t<zmm^fix\^ 
hzb ^mwib^h^mwmm.. 

HfriEiiiSJi . ^mmmi- 1 . x >- h ^ >- >>• 

X^-t , tilgfflh^yi^X:^'^;. y -b y Nffl b 7 > i^X 

friEx^ 'y ^ y^'ffl h 9 > 9 cn-^-mmmMcr,-'^ 
a. wk<^miy- h i%^u. ?i»(?jf>iiE y -t -y bm-f- 
la, x{i«i!ciOMiE!K3ifi-^«ov^-m>&^*icffiigs 

asa^mriEteiSfi^^tov^^ii*>-3|stcSfMsnTv^ 

Sit ^!f^1ti;^S¥»*^a» 
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[11*111 3] mm.(mmi}imif(yfifzmmm'^m'th 
y -fe -y h mm t . teMii^n t . 7 =r h ^- h fi^ii 

mmv ^ -y hm h^^yi^'x^oTmmmiTy-M^. m 
nco\,^-mi)^:^i,zmm^tix\^^zt ^m^t-t^^r 

imSm 1 4 ] 11*318 J^MH^JI 1 3 cOV^-fYlji— If 

fata n ^7pa©?*^tuiaiBi!iffl h ^ y i^'x « 

iztm^ti., 

fili^so-^r{±Si;cc7)miia'J^r -y hft-^^cov^^*^-* 

mrian f-Y ^^/vmt^f-:^msimmm h y y^jx^ayy— 
^zmm^tL. 



««i^o-:^(iMitomria^- Ym^m.<7y\-^^fit--^i<z 

friax-^ -y^y^'m hyy-Jx 9 \t p Yyy 
9 T-$> i t ^mm k-th^m^i^^m. 

HrrieU-fe'y hmhyyi^X:^c7)V-xWM&X/\^ly-^ y 

izmm^ti. 

Hfrie v-t'v hmhyy-yx^'iin ^^:^^jvm. vyyi^x 
9 h^k ^wwc -th ^mi^mm. 

MffiTt. ytm^mki^L. 
mzni'^^ji'mm^tmmmizmm^ti. iuiep^^ 
^-fi-ms'T-ti^mmmm h yyvx^o^y- Ywmzm 

irriay-fe-y vWiYyyvx^cnv—xwmxfYv^y 
mm<n-mmm.(m^y- Ym^<n\-yfft-h^i^\iz 

mMdx 4 •yi-y'7'mhyy'Jx9\tn^-c^^)i-m.Vyy 
i^x^x't^h^ k ^mm.k^h^^m.. 

\,zii\\x. 

Bf f ex ^ -y^y^ymhyy -Jx ^cov —xmMSOf Y u 

^ ymM<^~ij<it. fflTiatSKffl vyyjx^w -xm 

m^zmm^fi. 

mtmmm hyy'yx9<?:,vu4 ymmii , mm<7)mm 

u-fe>y himw.<r)\,-^-rtLti^—^i>zmm^ti. 

irf atileffl b ^ > ^ <i n ^-v hyyy'x^x-' 

h'O. ttiiBU-fey hfflf9yj^'X^«pf-ir^-yl'®b5 

Hfriex A -y^y-fmvy y =Jx —x%Mmf Y v 
A y^mn—-n\i. mtmrn^ v^yyi^x^w -xfi 
mizwi^-^f\-. 

mtmwm v^y'jx^a^YvAywm,^. ^cnmt 
y- vm^m.<r>\^^tLi:}-^Mzmm^ix^ 
mfiaiifaffl V'yy-Jx^itx).^^ A-jvm. Vyy-Jx^x 
h 0 . tuiax A -y^yyWiVyy-yx9\tv^\ A-)vm. 

Y'yyVy^SXhh^k^m'^k^h^mW^m.. 
[ 11*312 0] if*IlS7^Slt*^l 3cr)V^-r:n.*^-]l 

\,zii\^X. 
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ttrietitiffl Y^yvx9<nYVA vwmt . a^^o miS 

[11*112 1 ] llil<II8JT;Mitil<IIl 3Cn>\-^-tf\.t^—-S^ 

Iff EX ^••y-fyi5''fflh^y>>"x^c7)y- xffl^t^" ^• v 
A v^m<r>-'-^\t. iuie±iiliffl b v y i^'x^<5oy-x$i 

y- h ft -^iico ^-ftiio^-^ ^zmm $ ix . 

[ msw. 2 2 ] If 1 0 nmm-^^ 1 3 tov -^-r^x^i)*- 

fj IB y -fe ■/ b ffl h 7 >■ iJx ^ ay y - x-WMRif V]y4y 

[11*312 3 ] 11*311 onmm^mi 3(5ov^m>o-- 
^^PMas^^^mEiBWffl b yy=jx^cr,y~ hmmi,zm 

taE y -fe h ffl h X y i^'X ^ « n ^ ^ ;t^;kS h 5 y 

[11*312 4] ii*Jii oBsif*3ii 3cov^-ra*^ 
WEx-f -y^yifm h 9 yi^x^cov-xmmm/ H P 

mizmm^ti. 

mi^mmm Y^y'Jx^<nYVA ymM\± , miiB 
BoEiitSffl Y^yvx9\tx^^^ ^-ivm. Vyy-Jx^x 



[if*il2 5 ] »*3li 071;Sfl*Jli 3cr>\^-mt^ 

mi,ziiux. 

frEx^f -y^yym h yy-Jx ^cnv—xWMMf V v 
A ywmi--j5\t^ MEtiliffl y3yvx^(r>v 

m^zwmtt. 

mitmWM YyyVx^(r)YVAyWm,i. ^iSc^O H«f B 

w&m^m(n\ -^-tfL-h^-Mztm. $ n . 

HUlBiStlffl h 5 y i/'X {± p ^-v :ty^ffl h 5 y i^'X ^ T' 

ft D . ttfElKSffl b 5 y i^'x i± n ^ -V ^yPM h 7 y 

[if*3l2 6 ] if*Jl 1 7b^W*]a2 3cri\^^fvb^^. 

*» 

[11*312 7 ] ii*II i;^Mil*3l2 5cOV^m*^-3:i 

[^BB<^i¥ffl^iiiBJ] 

[0001] 

xmmizxi. ^m^WB,i.x\mmmMnz{'m 
^titih^y^Jx^i^-thT^^^y^ho^xm^ 
mi^mmizm-r^. 

[0002] 

mm<^mn ^-i^^y-^mm^^-th^mi^'^m 

tzimmco h yyi^X^t^mifi^tL^ » 3t«^m«^ i: 

^Vi. ^<50ffiW±, P I NMt7)7=r Ni-'-^^j— H, TVS' 

yyiyx.m.rA ^-r^ npnm^^^^mf'A^-i^. 

hh, ^comizlt. X|Sfflt07=j- bay:5''^':J'^mi 

[00 03 ] ^-'j^y^mm^^^h^mi^mm 
osMc^^#ft:^a«. mmmm^^mmLx^^^j:^^^ 

n.^: T 7" ^ y'm<^c M o s 

[ 0 0 0 4 ] i ymm^m^tmmio h ^ yjx 
9 ^ 1 mmfpi,zmff.i^imm:iz-:>\ ^x. h 5 ~h ? 

[00 0 5] El5tC*l6H(5i?)¥«#:^S«i|S6^l2IO-^J 

s^-To HBc^^f^^Kii, Bfggpi 0 3, mmmi 
0 3£0Matiegsa/sy-xfi^isiBiijiiiiiSi o i . 
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^10 lb. y~ vmwmmmm^ i o 2 ^^t^m 

1 o-r o*- 1 T I S ?!)\ *5gBJ!{i i n PfiJg $ n^r V •> , 

102 <7)»{iiimtcs*bs ^ t ^^T^ I. . 

[00 0 6] ±fz, H«gP 103a, ^#f*S«±X«i: 

0. v-xmnmmmm^i 0 1 hmm^tttzmwis,. 
y~vm^mmm^i 0 2 t^m^tttzmm^^^h 
Tv^§. y-xfi^iiW0iSi 0 1 ty-ffi 
^mmm^ 1 0 2 i: f*i^ 

■f--&]l«l OOco«jj!4t:j;0M=5r-5-rv^S, t.fz. V- 

xm-^^MEMnie^ 1 0 1 (i. vs'-f rxfflniBs 1 01 a , 

-r>'T;l^^-/L-K[ll{E§l 0 1b, fi-^tiJ^Jltlgli)Ill[E#l 

0 1c, mm:\^timmmm^i 0 1 d^i;-2r*"LTv^§ 

[ 0 0 0 7 ] 116 tHTtt, ll5T-^L/i]ii*SI51 0 3 

tcfcft^ i @ j j\\mzm.n hfifzmm 1 0 osohe^ei 
[ 0 0 0 8 ] 116 ( A ) {z^-tmm 1 0 0 a, fi-^tti:^ 

m (S 1— Sx) c0V^-m:i&»lOt , mjISa (VBl— 
VBx) <7)V>-rtl.*^lOi:, (Gl—G 
y ) (7)V->-m75^ lot, U-fe -y bfl^ia ( R 1 — R y ) 
cOl^ftl*^loi:^^rLTC^-g>, li*10 0(±, 

-y^>'i?''fflh7>'>^.x^' 5 1 2 m^mhyyJ 

[0009] 511a, n^A- 

i±. mmmmm^ 2 1 iztm^fixtiKi , ^> ^-s-Jiti 
f^mh^y'jx^5 1 3co^"-hmfiitc^§tT.Tv^ 

[0 0 10] X-f -y^y^'ffl 5 1 2<7)^^— 

(Gj ) i,zmm^tix^-^^. 

xm.mi,zmm$tixii 0 , t a-:tr(i:«^ai^jis ( s 

1 ) tSSt^tLTl^-S, >y^y^/fflf^>'i^'X^'5 

1 2tt, 3E^^S-?5 1 l<m^^\i!,:h'tht%cr>x 

[00 11] iitifflb^yi^'x^s 1 3^)\^)^AymM 
\mMM (VB i ) \,zw^^iax\,-^t . ^Lxmmmv 

l^X^ 5 1 2wy-Xffli«X{±FP"f VWmzWM^fX- 
Xv^h. "mW^Vyy-Jx^ 5 1 Sii, li*SI5l 0 3c7) 



=7y'Jx^5i3bfUrxmv^y'Jx^ffyimi±n 
txhi>lT^^^^\ 

[00 12] U-^'yhmhyy'yX:^5 14<7)y—hm 
®{±, y-fe'y hfi^JI (Rj) tSM^ixTl^-g.., 'J-te 
■y hfflh5yi^'X:5!'5 1 4(7)y-xMi^i: h' yffiJ^ 

a, -:s-«i;fl:ififc (vb i ) nmm^fixn'o. t -5- 
7tm^iiii^5 1 i&v^mmmhyy'jx^^5i 
3cr)y-h'mmizmm$tLX\'-^t . u-t-y bfflh5i^>^ 

X9 5 1 4(i, ^«^^«^ 5 1 1 ^W^^t ( U-fe-y 
h ) f S;ty)<7)K^ (X^ -y^y^"*-?) i; tTtiSg-r 
§ b7:xi/X:?'f$)§„ 

[ 0 0 1 3 ] 116 ( B ) iz^mm 1 0 oii, m-tai^ 

( S I'-Sx) COt^-TfL^^lOt , ( VBl— 

VBx) m^-rtiti^ i-Dt. y— hm-^w. ( g i ~g 

y ) 60V^m*^lOi;, y-t'/Mi^m (Rl— Ry) 
<50V^-rn.*»lO^;^*LTV>^. tvt, H*10 0{4, 
X-^ 'y^>'^^'ffla>'7^'>'-9-7 1 2 t , iMfefflb^yi^'x 

^'7i3t, v-t yhmhyy'Jx^7 14b. 
mm^7 1 ibi^Lx^-^^, 
[0014] t^m^mm^7 1 1 n^^^ji-mm 

^ ^-yi^Mffii^opBitcistt ^ttT V ^^^mmmm^^ lx 

mmmmmi 2 1 izmm^tLxa 0 , 1 3-^r{±x-^ >y 

^y^'-ffl3yT>-tf7 1 2c7)-:)j<7)m-i,zmm^ixX^^ 

[ 0 0 1 5 ] xW" ^y^y^'HayT^y-if 7 1 2cot, 3 — 
^^-hft^*! (g j ) (cfgS^iiTv^^. 

X-< -y^y^'-fflrj>x>-9-7 1 2ii:, *«^Jft*^7 1 

i(Dm^iiii:bt^b^cox-^ v^y^'m^b Lxm^ 
-fh-ziyfy^x-hh. 

[0016] JilMffl hyyJX^ 7 1 3^0 F ^-$1^ 

{imiils ( VB i ) \,zmm^fix\^h . ^Lxmrnrnv 
^y-jx-9 7 1 3(7^v-xwmm^^-)m ( s i > t 

SM^ixTV^I.. tiflfflh7y>^'x^'7 1 3{i, 
1 0 3c7)Tf|5tiS(ti^jtL/c^^"-f TXfflh^yi^'x^' (0 
^-f) bV-XVi^x^vn^^m^-^h. ^cr)fzib. 
iitlffl h 5 y i''X:5!' 7 13 TXffl h 5 y^/X^'cT) 

[00 17] U-fe>y hfflh^>'i^'X^'7 1 4c0^^-hm 
L»-fe-y hft-^Jg (Rj) tffM^tLTV-i-S. U-tr 
■y hfflh5yi^'X:7 7 1 4<^y-XffiJi^i: F l^-f 

(VB i ) i,zmm^tLXii^ . to- 

^«^*^7 1 imfmmmh'yyi^x^i 1 
3<r)y-vw&\<zmm^i\x\-^h. u-t^y Ffflh^vi/' 
x^ 7 1 4 «±. T^m^m*^ 7 1 1 ^^mi\L ( y -fe ^y 
F ) ■thfz)!b<r>mf- (x-f -yf-y^!^*-?) i: Lxmm^ 
^Vyy-Jxfxhh. 

[0 0 1 8] 116 (c) iz^-fmrni ooii, ii6 
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( A ) tc^-TH* loocox-i -^i-y^m Vz»'Jx.9 

Hlgl 0 Ott. {%^^1M. ( S 1— Sx) (r>\^-ffLt^l 
■o t , WMM. ( V B 1— V B X ) cryw'ffvt)-' lot. Y 
-Nft-^lft (Gl— Gy ) 60V^-riX:6^1oh. U-tr>yh 
ft-^ (Rl-Ry) <^V^m*^10t ^WLTl'^-S. 

20b. m^mhyyJX^ 5 l 3 O U-tr-/ hfflh 
^yS/X^5 14 0i:. 3\i«^M«^5 1 lOb^^L 

[0019] 5 1 1 0{i:. ni-^^^)vmm 

5 2 10 tCffii^^tlTfe D . i> -3 
l^fSfflh^yi^.X^'B 1 3 Osoy-hfl:ffitcSM^^XT 

[0 0 2 0] X-r -y^yi^mh^yiyX^Sl 20<r)jr 

-vwmi.y-vmw^ (g j ) ^zmm^tcz^-^^ . ^ 

LTX-f •y-f>'i?'-fflb9>'>>.X^?5 1 2 0£7)y-XffittJ 
i: h'P"f —^itm^mV^y^JX^ 5 13 0 

( VB i ) \>zmm,^fix\^h . -/i-yymv^y-J 
3 o{i. %m^m=F3 1 1 ocoft-f-sraiSj-r 
hh%<7)x^ -y^y^^m^b \^xm^-fhV'yyi^x^ 

[002 1 ] m^^Vyyi^X^'i 1 3 0<7)KL--f ^nl 

j*{ift-^ffi:b^ (Si) ^z^m,^fLX\^^ . ^hxmm 

mh=7y'jx9 5 13 o<Dv~xmM>,txA -y^yym 
hyy>'x^5 1 2(7)v-x mmxit vu-^ ymmco— 
^izmm^tix'^-^^, mmmhyy'Jx^5i3oii. 
mm^ 1 0 scoTmzmfi^tit^^u rxmh^y=jx 

iilifflh9>-S^':^^'5 1 3 0i:^s-^r:^fflh5^ 
[0 0 2 2] 0-t'yhmhyy'J.x^5 lAOc^^y—h 

mma. u -t •/ h ft -f-^ ( r j ) t^sM^ tit , y 

•fe'y hfflh^>->''X:^' 5 14 OW—xmMb KL^-f >- 

-^riimiiH (VB i ) izm^^tLXisK). h 

3t«^msi^5 1 1 oRx/mmmh^yjx 
h5>->'x^' 5 14 o{i, ijtm^m*^ 5 1 1 
xmtt-th v^yjxsxhh. 

[0023] 06 (C) t^-TBSl 0 OTii. 
x-Y ■^^y^'fflb^yi^';^:^' 5 12 ocr)-/-xmMX/ 

Y]yA ymmco-m^wMimm ( vb i ) \,zmm.^fi 

X\^h. ias^L^v>Ai\ d^ffifSKi:, 1216 

(A), (B) t;^-tH*l 0 OtCt3fifflStt-l.„ 
[0 0 24] 117 (A) fc^-rH«i 0 0(i. fi-f-ffi:>3 



( s 1— sx) ov^-m-^fnot. mwB. (vBi~ 

VBx) OV^-rfL*^loi:. ^'-bfi-^ (Gl— G 
y ) (7)V ^-rfl>?)> 1 oi: , 'J -fe h fi-^-IS ( R 1 — R y ) 

sovi-rnA^iot, mMEwm. (ti— Ty ) <7)v>-rn 

5t)^— Oi;. 7^ h^'-hft-^ ( F 1— Fy ) OV^-m 

■t}^-ob^^Lx\>-^h . t.tz. mmi oo\t. x^ y^ 

y^mh'yy'Jxse i 2 ±M1Sfflb^yi^'x^?6 i 
3t. V-^2-yhmhyy'JX:^6 14b. mmmhyy 
-JXSbl 5b. hy-b6 1 1 tSr*LTV>S. 
[0025] 7^by-b611 CO— ^rcoSTOs 7* 

hy-hm^m ( f j ) t^jtig^^iTi^ d . o-ij(7) 

[00 26] X-i 'vi-y^my-yyiyXSe l 2c7)^r"- 

hWi. y-himm (g j > wig^sixTt^s^ ^ 

LTX-f 'vi-y^^-mhyyJXi^ 6 1 2criV-XMm& 

X/\^]y-l ymma. -:ffiiimtii:fjW^ (Si) (cffi^^ 
^xTfc 0 . i> -3 —Ifitm^mm h =y y-Jxs^ 1 3 i7)y- 

6i2{i:. y^yy-V^\\\zm^^'di-h-thb%<r) 
xA yi-y^-m^b Lxmm-th v^yi^x^xh^. 
[00 27] mumh^yjxse 1 SiOh-u-f 
{imjg^ ( VB i ) {zmm^ixx\-^h . ^Lxmmmv 
^yi^xsbi sw-xmrniix-^ vi-yymv'yy 
=jx9 6i 2(^^[zmm^fix\-^h . m^mh=yy=j 
x9 6i3\t. H«gRi 0 3<n-rm^zm.nhtifzJUT 

xmh'yy-Jxs m^^-^-f) t y->5.:7=}-oyiniiES^ 

Txm h y yjx^commm tx$>6m^x^\ 

[0028] ^J-t:-/hmhyy'yXi^6 14(0y~hn 

ffitt. 'j't'yhimm{Rj}i,zmm^tLX^-^^. v-t 
yhmhyyjxse lAcov-xmmbw--^ ymm 
it. -ifitwm. (VB i ) izmm^ixxioK). ta- 
uit. mmmhy y=jxs 6 1 scoy-hmmizm^^ 

flX\^^. U-^-yhmhyyi^XSeiAi^. y^Vy 
- h 6 1 1 ^Igjag-ft ( U-fe -y V ) f l.3t46com^ W 

yi-y-^m^) b Lxmm-th vyy^Jx^xht. 

[00 29] m.)mhyy'JXS 6 1 Sc^^-hmffi 

li. teiifi^is (Tj ) izmm^ivx\^h. ^Lxm^ 
mvyy'jxs6\3 <7)v—xmmM}^ k i-- ywa 

— ::^{±mi'Sffl h 5 yi-'X:?' 6 1 3 (7)^'- hflSRV 

y-fe'y bfflb7y>''x^'6 1 4ioy-:^ffi«tc»ig§fL 
TtJD, ho—:H\iy^vy~hbii\,zmm^fix\^ 

[ 0 0 3 0 ] EI7 ( B ) [Z^-tmmX 0 Oa. ft^tti^J 

IS (SI— sx) coi^-rtL^^iot. mii^ (vBi— 
VBx) cov-^-r^x^^ioi;. y—vm^m. (gi~g 

y) ^OV^-rix?i^lot , y-fev bfi-f-M (Rl--Ry) 
<ri\^-ffvh^\->b. SsiMm-^H (Tl— Tx) ^WLT 
t.fz. 11*1 oofi. xA v^y-^^mVyy-Jx 
9^\2b.mmi^Yyy-JXS%\3b. U-tr-yhJl 
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[0031] ^m^m^s 1 1 {i, ni-^'^^)lm^ 

[0 0 3 2] ;s^'f -/^y-fmv'yy-JT.^s i 2cr>y~ 

Ymm\,iy-vmm^ (gj > tcsMs^irv^^. 

i ) izmm^tLX\^^6. x4 -/^yymv'yy'Jxi'Q 

12{i. T^fli^MS-^Sl icTim^^^^^ht^cTiX 
[00 3 3] tMtifflb^yyx^'S 1 ^(nYVA vmM 

(VB i ) (cSMSrfxTV^^, ^tTiiligfflh 

^yj^':^^8 1 3(r>v-xmmtx.-i -yi-y^mhyy 
i^x^-s 1 2c7)y-xffij^{±h'w^ yffiiit^tiggSfL 

Tv^§. mmmhyyjx^si sa. hismi o 3<7) 
rmizmf^ntz^'i-^ rxm hyyi^x^ m^^^'t) 

yy-JX^^ 1 3i;>'N'^T;^fflh5yi>"X:5'<50litt{4|lI 

[0 0 34] U-b-y hfflh^>'>'X:J7S 1 4<7)^'— h« 

bfi-^ (Rj) tcS^SflTV^I,, U-t 
V hfflf9>'i^'X^'8 1 4(r)V~xWMb ymM 
a. -:^r{±«i!iis (vb i ) (cffiig^fLTfc^) , ^3- 
iilifflh7:xi^'x^8 i scoy-hW&izmm^ 

^XTVT>§. y-fe>y hfflh5yi''X^8 1 4(4. 

*^8 1 mJztfm^mhyyJX^S l 3<7)^'-h^ 

«^ ) b Lxmm-t^ hyy 'Jx ^x-h^, 
[0035] mMmvxy=Jx9& 1 5(oy-h«ffi 

yjx^s 1 5toy-xiittjt KP-^ :yM««4, —^^t 
mmm y yyjx ^si 3<ny- Y^mz^m.^tiXii 

[0036] lil±cD|^m:MLT{±, JIEC-feS-^«W : 
0*X^Sffi-fe>-:5'- (^mO:^2H2O0) : CMOS-fey 
^f<50ra%SM. ISSCC'99 An Integrated 800*600 CMOS 
Imaging System. ISSCC'97 A 1/4 Inch 330k Square Pi 
xel Progressive Scan CMOSActive Pixel Image Senso 
r. ISSCC'95 A 256*256 CMOS Active Pixel Image Sens 
or with Motion Detection. IEDM'98 A snap-shot CMOS 

Active Pixel Imager for Low-Noise, High-Speed Imag 
ing. I EDM' 97 CMOS Image Sensor-Recent Advances and 



Device Scaling Considerations^ t'tCfS'S-^tiTV'i 
[ 0 0 3 7 ] 

mmm\%\^^ ^ b -thwrn a^-v^ y^mm^ 

m^vfm^^m^^ b (c j; 0 . ^m\wmw^}L\^. 

[0 0 38] t*-L^/Oi^>. -mmm.mum^. 
BS-r^ x(Dm.'\mfi^»>t:>Kx mn^A x^a 

>h\t^^h b . mnm\z i o^oHstcpSAs vyy-jx 

[ 0 0 3 9 ] aSoBS^f-Y Xay^X. #8* 

<mm u^^%hfz^hz\±. mmo-mwm. ^.Z'imtum 
[0040] -ifmm^cni: 0 t^m^^iz'^i. h \>(nxh 

D. »fLv^1lji!c'^^t-|.B*^fMffi-rSitt-j;oT. 

^x^mmfTMmimm^^h zb^j:<. »x^mnm 

[004 1] 

immth tzMz. :^mmt^zi6\^ximTco^$^imt 

fz. 

[0042] *%0J<7)ijiW#:iSaii:. 'c<7jH«SP<^lflt 

p^tcfcv^TJi. -^coma^ b'oxx^^j^.izmB ttz. 
^-mi^mm^tixx^^ t § , i nscomm^zm^iirmi^ 

[0043] ^fz:^^mcr)^t¥mWlZi5l,1-:^W^lt, 

iOB*lc«^]K^f**&t-|>SfIf**^M^ . i iff giO ij -fe ^y 
h ii-^ia ^ -^t^ y -fe -y f ft-^HiD V ^-r^xj^^ 1 J; o T 

mmmzm^x^^wii^^i^ihx 
^^6mm.m^^mimw&-t^zbti-iii^6. b\^di,coT 

[0044] ±ii(r)Jfm<,z2: 0 . '7X:^m^^i'^&JM 

m^mM^-^6zb^^<. mmmzi5\^x-x\'^mnm^ 
m^-rs,zbt>^iii^h. tti. ^^comnmbmrniz-r 

46. mjLc^MW^J XOiiimbx^-ofz. B««I^^I±^:l 
•m--t^ZbW]i!,^t. 

[0045] tfz. WMimm^oixmb lx . y-vm 
y- hmwmfj:iL<7^^(7^mw^'kmx^hz b hm^xh 
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[0046] 

{4. mmmi o 3 . mmmi o 3commi,zmm-^tifzv 
-:^mnmm\M\s^ i o i , hmmmmmi^ i o 
2^wtT(.->-&. ^ri3. :^mmc^mmizi3^^x^-t^ 
i^mwi±v-^m^mMmms%i o 1 1 , ^-hft^n 

%0J{4^at|35S§ix^v», y-x«^JMg»llIIE#l 0 

1 i: . y~ hmnmmm^ i o 2 oit(4fist:^!>^^ 
[ 0 0 4 7 ] ^fc. BsRgp 1 0 3{±, ^mi^mm±xii 

mmm±.i,z-? b y ^;^4St;:?g)i!c§tL/i«icc?)]l* 1 0 

0. v-ximmmmm^i 0 1 tmrn^titzimm. 
y-himmmmMS%i 0 2 tft^^ixj^^fi-^ti^rfl-L 

^rtj. y-;?.«^iSffiWiilfi&i 0 1 ty~hm 
^mmmmi 0 2bim-&nfzm^mcr>mit. mm- 

1. H*l 0 OiO^iJi^tcj; DM^-^TV^S^ tfz-, y-x 

ft-^igttrniis 1 0 1 ys-^ Txmm^ 1 0 1 a . -9- 
>'r;^7^-;^ hms§ 1 0 1 b . fi-f-m:^3^Kltilil£# 1 0 

1 c, mmmtimmmmmi 0 1 d^rt-^wLTv^s 

[ 0 0 4 8 ] H 1 ;^MEI4 {4.05 T'S^ L^tBS^tCia 
ftS i fi^S j ^JStc^{t^>ti.3tB«l 0 OcOHlB&ia^S^ 

[0049]|11(A). ( B ) tC^-TH*! 0 0{4. 
m^tii:t}m (Sl~Sx) cOV^-m*>lo^:, 

(vBi— vBx) covi-rix*^i-:)t , y-hit^-m 

(Gl— Gy ) (7)V>-m*^lot. ij-fe^y bfl-^^ (R 
1— Ry ) (7)\,^-r:ix*n'3i:Sr*L-CV^|><, ii^c, B* 

fflb^yi^'X:^'! 1 3t, y-fe'y bmh^y^-'X^' 1 1 
4i:, 1 1 It^^LX^^h, 

[00 50] ±m^m^ 1 1 1 {4, n^^;^;PMS 

v^-l>« pf-r^^PMiS^St/^ n^-v^-zi-Siffi^-o-:^ 
{4. mwmm 1 2 1 ^^ffiigS§:f^Tfc D , 1 3-:tr{4ii 

gfflb^i^i^'X^ 1 1 3cr)y~YmM\iZW^^tiX\^ 

[0 0 5 1 ] X-^ >yf->i/fflh5yi/X^' 1 1 2<7)y— 
h«^{4^^-bfi-^ (Gj ) 

TX-f ■y^>':^'"fflh5>'>''X:5' 1 1 2cn^/ -X-^MhY 

vmm,t. — :^r{4iifSffl h^yi^'x^- i\3ay-/~ 

xffij«tcffii0gs:fiTi3 0 , 1 3-:^{4m-^m*i^ ( S 

1 2 {4, 7t«^f^«^ 1 1 1 <ri\t^^'^-y]^^ i: ^ C7)X 
[0 0 5 2] 111 (A) fc^-TH*! 0 OSDifflSJlh^ 



>iyX^ 1 1 3<7)Kl^-^i^^^{4. H* ( i , j ) <7)± 

gpwia-r-sBig ( i . j - 1) «oy-b -y hii-^ ( r 

J - 1 ) \,zW^-^tL. BIS ( i . j ) J: 0 t^ttc^SS 

[00 53] U-«r>y hfflb7>'i^X^' 1 1 4c0^^'-h« 
®4. y-tr-y hm-^i^ (Rj) t«il$*lTV^|,. y-tr 

-y bfflh^yv-xi's 1 Aw-xmmt v\y-^ymM 
{4, -:^{4 y -fe -y vmnm ( r j - d hzw^^ttxa 

yx^'i 1 3(7)y~hmmizmm^ivc\^h . 
[00 54] —-n. la 1 ( B ) (c^-TB* 1 0 0 cr>wm 

mVyyi^X^ 1 1 3cr)Y\y4 yWMi.. B* ( i , 

j ) <oTmz^mthmm ( i . j +i ) c^^-bft-^ 

Ifi ( G j + 1) [zW^^K. B« ( i . j ) J; 19 hmz 

[00 5 5] y-fe-y hmvyy-Jx^ i iA(ny~hm 
fii{4. 'j-^-yhm^m {ni) {zmm^ixx\^t. y-t 

{4, -:^{4y-hft^^ (Gj + 1 ) izmm^itxii 

D, t>5-:^(4. ytm^mmn i lat^iisfflh^y 
yx^'i 1 3cr,y~hmMi>zw^^tix\^h. 

[00 56] tfz. mi ( C ) tTK-TBfg 1 0 0 C7)tffli 
mh^yJX^l 1 3tOKk>f yfl«{4, B* ( i. 

j ) co^mzimt^mm a. j -d ioy -t-y hmn 
IS ( R j - 1) izw^^tL. mm a. j ) i d tmiz 

[00 57] y-fe-y hmhyy'J:^:^ 1 i4c7)y—hm 

«4. y-fe-y hfi-f-^ (Rj) t;«ggS*lTV^|,. y-fe 

■y ffflb^ V>-'X^' 1 1 4oy-xffij«aVF^-f yffi 

ftSc7)-:^«4. B« ( i . j ) cr>Tmt,z&m-t^mm 

( i. j+1) i^^^-bfl-f-M (Gj + 1) IZim^ti. 

j) XK)i>mz^^il^. y-b-yhfflh^ 

yjx^i 1 4 <7) y - x|iMiig25.t^' K ymMcomJj 

{4, Ttm^m*^ 1 1 IS.t^tifgfflN^yS^X^' 113 

coy-hmmizmm^tix^^i , 

[00 58] }ki-^X\ X-f ■y^>':;'"ffl*^^^: LXC0&W\ 

^^■th =} y'fy^m^if'^fifzmm i o o commz-o 

[00 59] E12 (A) . (B) {:^-f-B*l 0 0{4. 

m^ti^M^ ( s 1 — s X ) <7)v^^ii;^;- i-ot. mmu 
(vBi— vBx) co^^'rfi:^^i-:>t. y-hmn^ 

(Gl-^-Gy) cr,\^^^tlii^l-r)t . y -fe >y b ff-^Jt ( R 
1— Ry) C0U-m3&*lot2r^rLTV^|,„ t/i. B^ 
1 0 0{4. X-^ •y^y^-fflnVxy-tf 3 1 2 igipsffl 
h5y>>X^3 1 3i:. y-fev bfflb5y>^"X^3 1 4 

^'m^mm^3 1 ibt:^Lx\-^t. 
[0060] 1 1 i4. nf-^-^v/i-as 
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[ 0 0 6 1 ] X-f v^>^!''ffl3yxyt?-3 1 2C0^ 3 — 

y-utn^ (Gj ) tssis^iri^i.. 
x>f ^y^yifm^yy-'y^3 l 2<4. 3tefl^j^«^ 3 1 

[0062] 02 (A) i,z^-rmmi o ocTymMmh^ 
y-j7.9 3 1 3cov]y^ ymmit. mm a. j ) <5o± 

miziiimi-^nm a. j - 1 ) u -t y hm'^m ( r 

j - 1 ) iz^m^K. If* ( i , j) XK) 

[0063] 'J-^yhmhyy'J:^^^3 14coy~hm 
ffiJi, y-tr ■/ hff-^M (Rj) t:«Sn§fLTV^S. U-fe 

a, bfi-^ ( R j -1 ) itzmm^tcm 

yem^mmTi i iRx/mmmh^y 
1 1 3cr>y-vmmzmw,^tLXv^h. 

[0 0 64] 112 (B) (C^-rH*l OOCOiili 

mh^y=Jx^3 1 sc'ih'P'^f yM^fi, ( i . 

j ) c7)rmziiLm-t^mm a. j + i ) t7)^^--bfi-f- 

M (G j +1 ) tcSM^a, B« ( i , j ) J: D ^.atc 
[00 6 5] y-fe'y hfflb^Vi^-X^'S 1 ACO^— hM 

mi±. y-fev hfi-tn (Rj) t^ti^^ixt^^^, u-fe 
'vhmhyyi^^^s i4c^)v-xmmb w-^ymm 
it. -':fjity-hm^m (G j+i ) iz^m^tim 

^m^mmi'i i iRi/mmmh^y 
'jx^3\ 3<n'f~Ymmzwm.'^ivz\-^h . 
[0066] ^wmmm.^.\t. mm\K\.xv^hm- 

tx<nmi. mmi-^ ammm) izm-itn. ^ 

ZX\ 1 nmco V -fe 'y Nfi-^ift ( R j - 1 ) 25.t^' 1 

(^y- hft-^M ( G j + 1 ) ^Mmtm. . mm 

mikm b LXIR KitRo S>&>fc 1. . o ^ D , U V 
[0067] ^t5^mir>mM.Xl±. 1 ^fKiiT) U -fe 'y h 

fi-^ (Rj-i ) m/imstcr>y~hm^Wt (Gj + 

nm^y- hm^mirm^^x-ttm-t^ zth mm^ l. 

nwikcr> y -fe 'y h fi^^fc j; ^nwiky- v \mm.^m 



[0068] t.fc^m<^mmx\t. mmm v => yvx 
^cr>v -xmrnxf Yv-i ymm t y -t -y b b 

yy-Jx-^co V-xmMm/ yWMco—lj^ la) t 

mnzm^Lf:zt\ :$^^Mit^tnz\im^tL^j:\\ mt 

If, mmmh^yi^x ^(7)^=7-^ U'!^(7^mm a , j) 

toy-fe'y bft^*l (R j ) i/zmmt. V-^-y vmhyy 
'Jx^cTy^^^s-^comm ( i , j ) coy-hmm& 

(Gj ) tc^MLTt; iv^, ZcoJ:d^j:mmz-th:it 

j ) im^^xmmm^ixm-t^zbti^iii^^. 
[0069] ^i^i,z:^^m^mm-t^izmL. mmmi^ 

Wicoitrnt LT ffl Kite i -5 Tfi, milz^-tx^ 

-/^yym h 7 yiyx 9112, mmm vyy-jx^i 

13. y-fe'y hfflh^yi/^^' 1 1 4<7)-^tLmc7)h5 
i^i^'X^^tTjffitt, t5j:t^"ll2l:^-rtglfSfflh9>'>''X:^' 

3 13. ^)'^-/Vmh'yy-JX9 3 1Acn>^tl^fl^V 

"py-jx^ cr)W&.iz\iM-th'Z<^Wh h o 

[0070] i HI ( A ) ^MtcWTHaajf 
lai (A) tS^-TBSl OOTIi. y-te-yhft-^ 

(R j-1 ) tTfiJfflLTV^§„ HTtui=oy 

■fe -y hfi-^^ ( R j - 1 ) {±. ^)f.(T:immx'&nm.xty 
h'Smifih 19 , ^(nh §ioy-fe -y bft^ia ( r j - 1 ) 

n tmrnz f hiim-h^h ^o-^td^^ y -t .y h \twm. 
(R j-i ) \z^m^fx.x\^h')^y vmv^yjx^ 
1 1 A<r>mm,zw^^h'm:-ffiyh , 

[00 7 1 ] 1 1 . J^}£<^>WmiX y ^ -y hft-^iS ( R j 

- 1) :6m i g h <rmm>zhh^-^\,z\i . y -t -y b ft-f- 
i& (Rj-i ) \z\m.^fd-v)'(^'7YmY'yyi^x9 \ 
1 4 P f-v ^f-zt-S Vyy-Jx-^ ^m^h'Stmfih h . 
^MtC. y-tr 'y hfflh^yS^'X^' 1 1 4tCn^^:t-;L'Mh 

"yy-yxs^m^^hb. ^cohyyiyX^ii. ^b'mm 

'■ifMiz^-yxLtot-i^xhi, ttzmmmh^y^jx 

9\ 1 3 ^0 b Ix-f i^flti<i. y -fe 'y Nfi-^JI ( R j - 

1) b^m.^Kh<r>x\ n^-v^^^/nyh^yy^^^'^ffl 

Y'yy=Jx-9i,x).^^7[^)Vm.Y'yy-JX'9^Wi\^h-}^ 

tf^tih. m^v—xy ^uvm^'^'B^\j^£\^(nxt>fi 

[ 0 0 7 2 ] J^^. ?&i:cOfflP^-r- y -y h-fg-tH ( Rj- 
1) >ii^LowC0fl:{4tC$)^Jl-^t3{i. y-b>yhft-^i^ 
( Rj-1 ) tcffiig^^iTt '}^-yVmVy yVx^ 1 1 4 
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[ 0 0 7 3 ] $ ^>K. im^mm^ mi 
mm^i 1 1 bm2izfjk^ytm^mm^3 1 1 ) t lt 

[oo74ii.r-c.iai (A) ^m,zmfxmm- 

} T7Am.^zi-£h'S^mti-h I. o J; T itm&mm^ i 
^r-yhfi^ (Rj-1 ) i:. %uwm\ 2 1 omfi 

m^lzli. U-fe-y hmW^ (Rj-l) tcfSMSil/tU-b 
■y hmh^y=y:^^ 1 1 4<7)Stt::ii:a»t'g.ie:^S*^J) 

^ „ o4 0 . fh'ccomrsx'V -fe -/ h«-^ia ( Rj-i ) ti^ 

H i g hc7)mfiEt:fea*l-^tc{i;- U-fe-y bMf7^i^"X 

^-1 1 4{ip^-v^-;^M^5>'i^.x^'^fflv^§^E^^75i'^, 

bfflb^yi^'X^- 1 1 4iin^-^;t-;PSb^yi^'X^'Sr 

-^ig (Rl~Ry ) &«i!Sf*m^Oftffli: tTfflV>-l.*S 
■^tfi. X>f -yf-yyfflb^ Vi^':^^ 1 1 2cr)mm±n 

izm^^ti^^w 

[0075] ^tzm 1(B) tc^-r i d ^^"-hft# 
m (Gi-Gy) ^mmmff^mcoitmtLxm^-^^mAz 

|Bl«t=iifSfflh5>'i^X^'l 1 3t U-fe'y bfflb^ 
yi^'x^l 1 4(r)m'\HzmiMrt^'J^-Wj^hi>. 

mm (Ml iz^s-t-mEmmm 1 21 tm 2 ^z^^mmm 
mms 2 1 ) com&bi^zmMLx. mm^m^tcohyy 

[0076] (mm(Djm2 ) :^mmmx'it. mm 
mm. 1 1 (iM^ 0 , <o iz . teiift-f-i^. 

[0 0 7 7] 113 (A) , (B) tC^-rWmi 00{i, 

m'^mttm ( s 1 -^s x ) ^ov^-rfi*^ 1 -:>b . 
(vBi-vBx) cDi-i-rtLyO^i-^i:, y—hm^m. 

1 ~R y ) cO\,'>-r^X*- lot . fejlift-f-^ ( T 1 -T 

y ) d'y^-^i'ix^^—^t. y^hy~ hft^lS ( F 1 — F 
y) cr>\,-i-m^^—:>ti^LX^^^. ifz. B*l 0 0 
{±. x-f >yi-yymh^yi^xi^2i2t. tiKfflhv 

>-i/X:5'2 1 3i:. V-^-y hMh^yi^X^ 2 1 4 b . 
^mmh^y-JX:}^2 1 5b. 7:r hy-h2 1 1 i:Sr 

[0078] yii-hy~h2 1 ItOS^Ji. 

bfi^H ( F j ) ^zim^i^Xti '9 . t> 

SEjMffl h 7 >' i^' X ^' 2 1 5 CO y -XlR^Xti F y^l 

mcr>b'-ht:> t^:^ iiZ^m.^KXV^^ , 

[0 0 7 9] X^' -y^>':?"fflh9yi^X^2 1 2(r>-y~ 



hmmt. ir-vm^■m (gj ) i>zim^ttx\-^^ . ^ 

LTX-f ■y^>'^fflb5>'>''X^2 1 20y-XffiJ^ 

tq^ i-^ vOT±, -^«ifi^ai;'iia ( s i ) ts^s 

liTfe D . ^ -3 — ^rtitiSffl b 5 yi^'.xi' 2 1 3 cr>v~ 

[0 080] m.Mmh^yi^:X^2 1 5cDc5^'-Nmffi 
{S, teolft^H (Tj ) t;igfg$^lTV^-l.« ^LTteM 

ffl b 9 y i^x^- 2 1 5 <:oy-;^^«st>:' k -< ymm 
-:^r{i«Sfflb7>'i/';^^'2 i Sioy-hflffiat/ 

y-fey vmvyy-Jy.9 2 1 4coy-;^ffl«icSig§n 

TfcO, fc3-:tr{±7^hi^-b2 1 ItcffiM^ti-TV^ 

[008 1 ] -^LT. 03 (A) tc^flBSl 0 OcDii 
ISffl h 7 >- 2 1 3 coy — X^IMfc j; V K k-^ ^fl 

m<^b%ht^-yj\i. a* ( i . j ) coigptciaat-s 

H« ( i. j-1 ) cOlKjim-^i^ (Tj-1 ) \,ZW^^ 

tl. If* ( i , j ) i D t.5tt^^^$tLS„ 
[0 082] ij-tr>y hfflh7yi^'X^'2 1 4<7)^^"-hm 

y-fe'yhft^*I (Rj) \,z^m^fi.XV^h . 
XU-t-yhmhyy=J:^^2 14(DV—::^mmb h'W-f 

ymmi^. -ifrimmimm (t j-u tcfti^s^iT 
VMizmm$ixx\'-^^. 

[0083] tfz. 03 ( B ) tC^-TB* 1 OOcrttMm 

ffl h ^ vi^'x:? 2 1 3 c^jy-x^,ii*3 it;^' H P-^ ymm 

cob'-h^i)--yjii. mm a. j ) ^oisptc-est-^H 
ma. j-i) coy^h-y-hmw^ (Tj-i) izw^ 

m^ti. ( i , j ) J; 0 i^ifci^z^^^til . 
[0 084] *J^vhmhyy'yX:^2l4(7)y—hm 

mii. y^hy-hmws. (t j - i ) izmm^nxv^ 

^LXU'^-yYmVyy-Jy.9 2l4(D'/-xmM 

bYvA ymmi. -■^immit'^^ ( t j - 1 ) t<zm 
m^fixa^. ho—^i,±. m^mh=yy=yx9 21 3 
(ny~vmM.^zmm%tix\^^, 
[ 0 0 8 5 ] ^rij. ifmm(^mmx\t. i ^^m^mmt 
(Tj-i ) mfi'{jm<^y^\'y-vmwM (t 

j-l ) ^WMMc^^V^mLxmv^hm'kfnLtztiK 

'iimy * h y- hmwimm^^xim~th ^ 1 1 atj^s 

u^m\^xim-th^bi.n^^^. ±fz. u^<mmfj^ 
^•thmmm^w^ (t i ) m:xfyi^hy~hm^^ 

(F i ) *fflV^T'ftfflt--l.ittm*-S. H* 

mti^^'thm.mimm ( t i -t y ) ^ ^ h y- 

hm^^ (Fi~Fy) <7^\-^irixt^lMzmm^tx.X\^ 

[0086] ±fz. ^mmmmxii. mum v-'yy'j 
X ^ 2 1 3 CO y -xm.im.v^ YvA ymm(r>—u bo-i^ 

-y bfflb5>->''X^2 14c7)V~xmim.X/]^U-^ym 
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s^c^mm ( i , j ) (7)mmm^m (t j ) ts^u. 

(i, j ) h^'-hft-^^ (F j ) tSML-Ct) 

[ 0 0 8 7 ] s tc*»0j^ sffl-r -1. tcis L . mmm^ 

^>'i?''fflb^yi-'X^'2 1 2. iilpifflb5>'£/X^'2 1 
3. U-fe'ybfflh9y>''^i'2 14, tejMfflb^yi^X 

[0088] Z^X\ II 3 ( A ) Sr^JtC WTl^JBfl-r 

El 3 (A) ti^-f-jli*! 0 OT-tt. IeMII^^ (T 
j-1 ) ^mi!^^:LTfiMtT*.->l.o 1 mTiOteiSfl 

-^11 (Tj-1 ) {i. isfet'cofijirHTt-smeT'35Sje:-s*^ 
^iQ, ^^o^^otei^fim (Tj-1 ) aymmi. m 

iz-ti,smi/^h^. ^cofzib. mmm^m. (tj-i ) 

[ 0 0 8 9 ] t L. ^^commTmmmnn ( t j - 

1 ) t^H i shcr,mmz$^6m^ut. mmimm (t 

j-l ) ^zmm^h.fzmM^hyyiyX^2 1 5{i:p^ 

mh^yi^:^^2 1 5izn^^^^)i-mhyy=Jx^im 

[0090] i/^C , ^i:'£7)fi|P^X-$K3llfi-f-ia ( T j - 

1 ) ti^i.o^NCD'mmzhh^-^ut. ^mmnm (tj 
-1 ) izmm^tifzmmmhyy'jx^2 1 5i±n^^ 
:^^jvmh^yi^x^^m^^^!iiw-f}^h^ . -o^o, mii 

^mcommzi^MLx . m^^^j:m^cr>hyyi^x^^m 

[009 1 ] ^^ii^mcommxu. ^mim'^-m^xu' 
yyfhy-y-m^mim\^fMz':>\^xmmLf::tiK * 
^mi±ztnzrm^ti-f. y~himm. u-tr-yMt^ 

[0092] imimmms ) :^mtmmmxu. mm 
comm 1. 2 b itm^^mt lx . mmmcoitiy o 1 1 

m^z-^^^xmm-ti^. 

[0 0 9 3] 114 (A), (B) tC^-rH*l OOii. 

iM^liiJjU ( s 1 ~s X ) co^y-tixt)^ i o^; . MMU 
( V B 1— V B X ) (7)1 ^-Tii*^ lot, y—h 

(Gl— Gy ) (JOl^-fiX^^^lOt, ij-b'y hft^^ (R 
1 -R y ) cOl^rtl*^ 1 -^i; , m^m^^ ( T 1 -T 



mv=7y=jx^4 12 1. mMmh^y=jxi?^4 1 3 

t, y-fe'y hfflb9yi^"X:5'4 1 4i;, lEjSfflh7>'i^' 
X:?'4 1 5 t, 7t«^Jt«^^4 1 1 t^fl-LTV^S. 
[0094] ^fli^mH^ 4 1 1 i±, n-f-v;t^;I/SiS 

^ ^^)imtQT(/)rmzmfi^ixxi^i,^m^mm^^Lx 

{i, i:SS2i^4 2 1 lc«ig§ix-ct5 19 , t 
3SMN9>'>'':^^4 1 seov—y^mmxi,:^]^^^ ymM 

izmm^tix^^-^^. 

[ 0 0 9 5 ] ^yi-y:^mhyy'yx^4 1 2(7)^— 

hmffi{±y-hm-^i^ (Gj ) t:«M§fL-cv^s„ 

u-^ym.mi,±. —^nmmmhyyyx^A i 3c7)v— 
xmrnizmm^tLxa ho -:tjmmttitim ( s 
i ) izmm^Kx^-^^ . 

[00 96] 1114 (A) tc^-f-Bsi oocommmhy 

yzJX^A 1 3tOKlx-f yWi, H* ( i , j ) cr,± 

m^zim-tmm a. j-d commmw^ ( t j - 
1 ) izmm^ti. mm a. j ) j: o i>5fefc^*$fL 

[00 97] V-^-/hmhyy'yx^4 1 4cr,y—hM 
y-fe-y bft^i^ (Rj) t'«MSnTV>§, U-fe 

■y bfflb5y>''A:^'4 1 4cr,y-xmmbv\y^ ymm 

a, -:'r«±i53Mm-^S ( T j - 1 ) t^tgM^ixTJo K) , 

1 3 , ^m^mm^4 1 1 Rx/mmm vyy>^x 

^\ \ ?>(nf—vmMzW^-^ivz\-^h. 
[0098] H 1 ( B ) {z^-tWM 100 comK 

fflb5y>>"x^4 1 3c;^YV-i ymm\i. B* ( i , 
j ) c7)Tg|5tc{4B-ri>B* ( i , j +1 ) c7)ir-Mi-^ 
iia(Gj+l) t^^ii, a«(i, j) IDtf^t 

[0 0 9 9] U-fe-y hfflh^>'>^'>^^4 1 4<7)y-hm 
U-fe-y hfi-f-i^ (Rj) t^ffiS^SflTV^-S^ 'J-tr 
■y hmhyy'yx:^4 1 4cr,V-xmMt Kl^-Y i^ffii^ 

-:^{i;y-hft-^^ (Gj+1 ) (cffM^fLTfc 
0, 3t«^*-f4 1 IJiVltfSfflb^y 

'Jx^4 1 3c7)y-M:ffits^$^xTv->i.„ 

[0100] tgjUffl hyyzyX-^4 1 5(0'/- hVM 

mmmu (Tj) tcftM^ixTv^^. teMMb^ 

yi/X^'4 1 5cr,V—XWMt ymm±. — 

m«i^mhyy'jxi^4 i sco'r-hv&izmm-snxt^ 

[ 0 1 0 1 ] ^fe, ^mmcommx'ii. I'^mcommm 
wm (Tj-i ) &ififfmc7)y-hm^m (gj +i ) 
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m.mm^miiJ:x/MWkioy- y- ft m^fflv ^xftm-t 

1 0 1 0 3 ] tfz. ^mmcommTit. mmm h y y-j 
7.^Ai3<r> ^/~:^mMmf F P ymM<7)—-1i i: U -b 

^^c^mm ( i . j ) i^iE3*fi^is (T j ) tc:»igiL. 

( i. j ) cr,y~Hmm (Gj ) tCffi^LTi>J:V>. 

^£7) J: 3 ^j:mmz-rt ztizxr). mmm^WL ( t j ) 
t^'-bfi-^ (Gj ) ^m^'^xmwm^i^m-t^^t 

[0 104] ^h^z:^wMmmi-tizmL. mmm^^ 

-/^y'/mv'yy-Jx9Ai 2, m^mvyyiyx^A 

13, U-fevhfflh7>i^.X::J'4 14. IsiUfflh^yi^' 
^^^4 1 3<D^fi^ixcr)V'=yy'JX9C0W&\iZ\iM.-th 

[0 10 5] 04 (A) ^m^zmfxtmt 

114 (A) t*-rif*l 0 OT-tt. teMft^^ (T 
j - 1 ) -kmXh LTfiJffl LTV^I. , 1 tf iTfOteiift 

^biQ, -^t^ts<7)teiifi-f-is (Tj-i) ^^fitt. ffl 
l.ie^s>^)^afes» ^co/;*^. mwm^ (tj-i ) t^t 

[ 0 1 0 6 ] i> ^}i(nmmx^m^ ( t j - 

1 ) i ghtO«f5tS,S*i-&tc{i:. teMft^*! (T 

j-1 ) i.zmm^Kfzmmmv'yy'y^K^ A i sfip^ 
to:^-^xh^. tfz. fii'^commxmmnwi (tj 

-1 ) ifl.oM^C0mmzh6im-^lZl±^ iKjlff-f-^ (T 

j-1) izmm^ntzmmmhyy-Jx^A i sfin-?^ 

mmcoitmtLxm^^^m^Mm^m. y-himma^ 
v^u-i^'v hm^m<^mmzi^m lx . mm^m&co y. ^ 

yi^'x.:^$:m^^^'^-wti^$)h., ^rfc. mmmhyy'Jx 
^11 3t^UTxmh^y=jx^ m^-^'t) *^'y— 
xy^r>'7mm'S:mf&-t^(^x'$>tLii. Mmmh^yi^ 



yiyx^^m^^h&wt^hh, fit. v-xyttivm 

!^^m^L^\'^coX'htliI^com^X'i±-^j:\K 

[ 0 1 0 7 ] s^>tc, ^m^m^ (mAiz^.-t^m^ 
m m^A 1 1 ) tLxr-! ^-y^^m^-^^m-^izm-f 
h im^^m'^(^n% iz im-t h -smifih h . 
[0108] 'if. 04 ( A ) ^mizmfxiw^-f 

}^ArxAfm.zti:^'m:ifhh. ^-^x. ^mrnm"^ 
All cnitmrnm^A 1 1 cr,\^%^m.^zLfz^\,z 
wm^iiLxm\'^h%Mm^m {T j-1) « 

mtizmM-^Mi^ttzm^i^zhi. mmm^ (Tj- 

1 ) {zW^^Kfzmm.mYyy-Jx^A 1 5<rymt^zit 
(T j-1 ) ^i'H i sh.crMmzhhM'^i^Zli^ fiSffl 

h5>'i^.x^'4 1 3i,ip^^^^)vm.vyy'jx9^m\-^ 
{i. te3Mfflh7yi-'x^'4 1 siin^^^^)vm.hyy'J 
ft^ii (T i~Ty ) ^wMimm^ixmb Lxm\-^h 

Jft^tcJi:, x-f •v^yymhyy'JX'^A 1 2<r)Wmi 

[ 0 1 0 9 ] 0, ^^m^mm-thf^zmL. mw^ 
<r>imtLxm\-^^^mmnw. (n-ry ) . ^r-b 

m^m. ( G 1 — G y ) i3 -t Nff-^M ( R 1 — R 

y ) comet , «}IS**II (El 4 i<z^.f9:MMm».A 2 
1 ) comfit t3&«LT. m^^j:^\tcf)Vyyi^x.'$'i 

[0110] 

[ mmm ] ( mmm d la 5 ^z\i^wm'^mi^m.(^ 

x^i-^ggi&niiKi 0 ii,z'^^^xmL<mm'th, v- 
xm^^mmmm 0 i^, v-xmmmmmui 0 
ii±. ^'^•^ rxfflniff^i 0 la, ^yy/i-^^-iVvm^ 
1 0 1 b , fi^ai:^Jffl.lBi6llIg& 1 0 1 c , mmm^jMi^ 
fflmS^l 0 1 dSrWLTV^S. 
[0111] *^BJii:i^itcRg5t$ti-r, y-x 

ft^iiiBKiasg 1 0 He, Ti~x=t^- ■ ^i^^fum^^m 

[ 0 1 1 2 ] rxffl[iifi#i 0 1 a(i, ^mm<Dm^ 
mhyyi^x^tn^zt^-yx^ v—xy^-uvm^^B 
m-h. ^fyr;^;^-;^^••IIIS&l 0 1 bts, -b-^^v^-d 

B'M^&m-thmm^^Lx^^h . tfz. -fs-tai^^iffliB 

16I1IS&1 0 1 c{i, -WWtffi^^^xTV^^^'g^^, Ji 

(cm+l LT V K fzi^cr,m^iiii:^J-th IlIiE§^* t T v ^ 
^LT, mffi^]tMitSffl[lIS§ 1 0 1 d(i, ^yyvi- 
KUliS 1 0 1 b t fi-f-ai^JfflMllllJS 1 0 1 c 

x'oiii:n^tirzm^^mm'rh^m^^Lx\^h. ^ 
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[0113] TXfflUlIK 1 0 1 a . ^yy° 

0 1 ccoinsmmB^i o i ecomsm^mai^z^ 

[0 114] ^SWTJ^fflmg&l 0 1 aJi. ^-^^TXfflh 
5 5 10 a{S. #liS<7)Jiipgfflf 5 >- ^-tlsl 
Xfflh^yi^.X^' 5 5 10 ac7)^r— ys,'^ 

fi-^5 1 it»M$tx-rv^^„ ^urxmh^y-Jx 

im^-m-tim. ( s i ) tcf#M$^iTti o . ho-jjum 
w^m5 5 10 bicsfg^^nTv^So ^io. ^mmm 

J'^-iT^.mhyyi^X^BS 1 0 atCfflV^|><rhi>T'S 

[0 115] KjIfflb5>'i>X^5 5 1 2(7)y-hmM 
{i. b^>'X:7r-fi-^5 5 1 3tS^§n.Tv ■>■?.<, 

-^{im^tB:^!! (Si) tct*^§ti. 3-^ 

>'>>'X:5^5 5 1 2{i. m^tHijm. (Si) fiO^S^ rjy 

^mmmxii. n j^t^uM h ^ v ^ ^m.mm h ^ 

Y'yyiy7.9^WC^V'yyi^7.9h.\^XWi^^XioX. 

[0116] n^T^ynf 5 5 1 4ba. teMfflb^i^i^' 
X^-S 5 1 2i:m^®»l05 5 1 4 c (^ffM^flT 
3>7^>-9-5 5 1 4b{i. fl-tm:^aia ( S i ) ;:)>^> 

[0 117] WX^V'yy-Jy^^'o'i 1 4 acOri^'-hfl: 
rUJfc«fS-^M5 5 1 5t»MSixTV^^. -ft 
TS^fflf^yi^'Xri' 5 5 14 aOV-X^I^i: YVA 

y^m\t. —-y5\fay^y^^ 5 14b tcSi^sa. t 

3-:^«fl:?SS^P$l5 5 14c tc-e:?X'e'ii«^§ixTt-^ 
m'mmh^yi^X^5 5 14a{i:. ft-^tH^'jIt (S 

i ) (?)mm^y'fy'>r5 5 1 4 btcA:^-^^.^!^ n 

yT^>'^f5 1 4 biom^^Sfem-tSSfg^WLTVi^. 
[01 IS] ^LT, a>'x>^f 5 5 1 4h tmmiat) 

m5 5i scomizii. M.mmiRmhyyi^x^5 5 1 e 
t^mm^fih. mmmtKmh=7y=yx^ 551 ecoy- 



SM^ix. d -Mtm^HiilU 5 1 8 izmm^ti^ o 
ftftiitKffl b y y =jx ^53i6<r) y- y-mmn , i ff 
a*»jsjm5 1 9izmm^ivx\-^h. 
[0119] mmmz-? h y ^^mzm 

ifi^nxa D . 1 mm-h yms tTmiz^^^n^ . 

mz. msi^z^.-ti. 5 iz i ^fB**ljMiRI|5 5 1 9*^8 

iR^ti. mmmimhyyi^x^ 5 5 1 efmm^m^z 

tahh.^ yfy^^ 51 A bcO«fit i fiBft*lffiJK 

^5 5 l4h{zWmLX^-^tim^immiii:bm55 18 
iziiitl-th^tii^T^:i>. 

[0120] fit. e*iai^ii^5 5 1 st^fi-t^ 

■stutc, ft**ajfjia5 5 1 stc^m^sm^ixTv^-g.** 
s . ^'j-t^t. mmmz x T»»m^j*i 5 5 

3 « -tZT. «i^tti^J^5 5 1 8lCfl#Srffi^J-ri.ffli 
**?tH:f7ll5 5 1 8iD«f4^. h^mLiMtX'iz^ 

[0121] HSTii. mm^jMs 518 brnmrnm 

ms 5 1 7bc7)^tC. ft*|U-lr-7 hfflh^yi/'X^S 5 

1 7 a^i'stt'^tiTv^s^ mmv-^y hmhyyJX^ 

5 5 1 7 ac7)^-M:ffi{±. ifiSft*^'J-t -y hM5 5 

2otc^f^§tLTVi.?.o tti. mmv-^^hmh^yi^ 

X^' 5 5 1 7 atOy-Xfimt/'Kl^-f VHWstt. 

ifi5 5 1 7 bi,zmm^tLX^-^^. 

[0 122] ^LT, itTS«*l3lJIM5 5 1 9^S1R 

■tlml^z. i ■/ MI 5 5 2 0 ^»XL. » 

»m^jiS5 5 1 8cofl:fji^fl:i®s2piS5 5 1 7 bc7)fl:{4 

iRL. «*iai;'3i^5 5 181C. rjy-ry-if 5 5 14bt 

WmLX\^fzm'^ilii:fJth. 

[0123] **iai?J^5 5 1 8l,Zliitl^tl^m 

^li. ^cr,ti^l,zmK)tiiLXi.m\ tt-L. 

^fitm^tim'mx''h ^m^iza . 9\-mizm d mtwuz 
mmLxn <zt mft m^^mm-titz^io^Bi 
Lx. mi^mtim^mm^i 0 1 dtonisssriig 

(A). (B) t^^, ^ri3. *lt)5fe^^JT-{i. St^m 

^j:m^-mmmB^b lx , y-x^ ^nvigs-ssr^t-*^ 

[0 124]SI9 (A) {4. n^^^)Umcr>V~Xy^ 
n'7[ElSg**-f--S»**iMiliStMlS&l 0 1 d^^.-t. 
;'3iBfifflIllS&l 0 1 d^KcoimiDA:ni±. mmiii:^m5 
5 1 8^^LT^f;b^r-l.« ftUffi^fjIgS 5 1 8(4. Hl^ 

mz^ h V i^xmzEmhttxii ^(^imm^hy 
m e t xmjzmm^inti^ as . 
[0125] mmiiitim5 5 1 8t^t:>iii:f3^tifzm^ 

{4. ft»ai:^Fiiffiffl[116^1 0 1 dtJ;-:>T. iiffiSfLT 



(14) 12 003-23144 (P2003-23144A) 



9\-mziiiti^^. 5 1 sit. mmmv-yy 

]-yyi^X^5 5 2 ymMlt. 'ei!glS5 2 0 

[0126] — ^r, ^SWTXfflh^yi^'X^'S 5 2 2c7) 

^-hmmt. mmmjjmmmju rxm^ms 523 

v-xmrnt h'L-^ ymmit. -ijimmmmm5 2 4 
izmm^tc. i>o—:{jiimmmhyyi^x^552icr, 

[0127] EI9 ( B ) iZit. p^-v^-/kS<7) 

V-X7 ^'a^m^i^-t^M^mWtmmi 0 1 dS:^ 
~t. m^lii:fjm5 5 1 Sti. fitIfflN5>i^"Xr5'5 5 2 

icoy-hmMiizmm^tiX^^h. mmmh^y^jx^ 

5 5 2 1 CO K l^-Y 5 5 2 0 izmW, 

[0 1 28] — ^r. ^N'-f rxfflb5>-i^'X^'5 52 2(7) 

**^m*lJ^1gffl^'^'-f Txm-^1^5 5 2 3 
tmm^tiX\'^i. . ^'^-iTXmhyy=yX^'5 5 2 2co 

m^tixa^. i^d—:}}i±mmmh^y=jx^5 2icr) 

v-xmmtmm^tix^^6 . ^xn. p^^^^/i-mcov 
-xy ^u^m^i^'rhm9 (b) iz^^mmmijm 
fsffl^NM Txmnm5 5 23co'mmi. n^^^fv-mcD 

I.. 

[0129] Eistc^-r j msmj^im^co^-^ 

5 V^-'^-v- MrH 1 0 l^z^-to ^fc . **»JT-{i, 
-Mt IX. i i^y- Nfi-^H ( G i ) ;&>StRS:fl 

[0 1 3 0] {italic. ifi^Scoy-hft-^i^ (Gi ) 

^o-r^t. W(Mmhyyi^XS5 5 14a:<)^-#a 

MiR^ ix^t. ^ti^ixcommcTiiB^tp^nco^y^y 

tf 5 5 1 4 btcm^J^fLl., 
[0131] -etT. #?[j603>-f>-9-5 5 1 4btC# 

«s^i^cfi-§-ii. »*iai^i^5 5 1 a^zwmzHiti^tix 

y-fe-y hffih^:y>^'-X^ 5 5 1 7 a^^jM4/cMtcL, « 
*5ai^Jlt5 5 1 8S:miJISfPia5 5 17 b cO^fiLtClgjM 
-fCf^-o ^iOfl. lMBCO»*^?m&SS?L. ft^S 

if^fflf^yj^-x^ 5 5 1 e^Wjim^icL, iMS^Orj 

>'-f>tf 5 5 14 h cornet: »mii!,tiWi 5 5 1 8tCtfci:^J 

[0 132] v^tC, 2?iJ@cOS*l'J-fe>y bM^ilJKL, 
ft#|y-fe'y hfflh^yyx:? 5 5 1 7 a^^im^Ji- 

M^mtiBs 5 1 ssrmsapas 517 bc/j^a 



^mmm h 7 ^ s^'x 5 5 1 6 ^mm^miz u , 2 

atf03yxy-9-5 5 14 bc7)ft-^^**^tii^J^5 5 18 

[0133] j^v >T\ 1 @c^±i^^lM0J!-r S . «± ta6 
iZ. ifiaft|*ij-fe>y h^5 5 2 OSrMiRt, ft**'J-te 
■yhfflh5yi^'X^5157a ^ tT . *#l 

aj^jias 5 1 8^mii«P^i5 5 1 7 bcr)me(::i57»i{i: 

^1= . ^cryii. i 5 5 1 9 L . « 

mmiRm h =>y-jx^ 5 5 1 6 i a 

<7)3>'r>'if 5 5 14 bc7)ft-^^ft$|£ii:^j^5 5 1 8t 

[0 134] <'K\-^X. (i+l)5?iJS«^;m#|y'b'yhM5 5 
2 0^SJKL, S#IU-fe-ybfflb5>'S/X^5 5 17a 

Sr»3l««JJ::L. »**tti:^D**5 5 1 8 5 5 

1 7bcOl:flt:lDl3ft-ri.o 'c«fl, (i+D^iJaftHS 
1R^5 5 1 9^aif?L. «»iM^Kffl^5>'i^■X:^'5 5 1 
6^»a^mcL. (i+l)^JBi7)rJ>'7-'y-if5 5 14b 

«fi-^^ft$lffi^iil5 5 1 ^{z^ti^h. 
[0135] ^ayi.'j\z\.X. IWia^^Wf^^MOiML. 
^T<?)^J(?)fi^S:«#iai:^^5 5 1 StCtii^ t-CV^< « 
^LT, m^^-m.'S 5 1 Sttfi^r^tL/dS-tJi, «*l 
tti^jmSfflHIE^l 0 1 dt'tit'i^tL, ^'hg|3^m^JS^^T 
V^<, t£i5. *»aiS]^5 5 1 Stcfi-f-SrtaSjLTVK 
aBratc*3V^T{i:, ^^MT:^^t^5 5 1 liO«fiii:. - 

'mzu.fzftx\-^h . 

[0136] ^ris. *||J4Mt:r^3UT{±, PNSc^7^ 

^■■-f^-F. r>^yyi^s.m.irA-^~Y. NPNaa^a 
y^v^y-fp^ . m\-m.m<n'^y^ts:>i^mv^x%:>x. 

[0137] j; -3 1^, 7tm^Jft*^i±, V-X:? 

t ;^ >f -y ^ ^ WAz^A^X j; V ^ L . Mife^JftMiO J; -5 

m-\>zx-h\^x%,i.^,-^. 

[ 0 1 3 8 ] st^c, i^mmwt. mk<mm i fmrnm. 
mm 3 1 g *(cffl;j*.^i?-i±s i b ti^m^x^ -s. „ 
[0139] imam 2 ) ^nM^jTii, h* 1 0 0 1 
mir^ivrzVyy-Jx^{,z\!i^-thm^<^9^ 5 y^j^t 

oViTHl 1 ^fflv-^TlMBJ-tl., ^rfc. ^HWJTii. 
-^J t LT H 1 ( A ) 1 0 0 

'z>v^xmm-ti>. 

[0140] i^frttC, ij-fe 'y hfi-^H ( R 1 — Ry ) ^ 
$lJtP L , U -tr -y hffl h 5 >>^"X ^ 1 1 4 ^^il^it^tC-r 
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[0141] mz. ^m^mm^i 1 1 (POn^^^^^M 

( R 1 ~R y ) ■^mmmc^iim 2r lt v > i> <7)-?\ u ^ 
h imm ( R 1 — R y ) immn&v ddtn t^fit; 
LxuK'jmti^hh. -tt^h-h. mm oo3&^»j-fe-yb 

^ fih ,.. ^fif}-> ^ , U -fe ■/ h ft-f-H ( R 1 - R y ) ^SiJ 

[0142] ^(r>r^. 1 1 1 \z%imwi^ 

iifJ. ^^lc3fc«§fL. 3t«^^»-?l 1 lc^n^^:t-;W 

[ 0 1 4 3 ] H 1 1 tCTK^ J; ^ i i i 

\m<ts:h,. ^mimmTx i \ ^zm\^%fmM^Kx 
1 <7) n ^-v ^vkMST^omati . 1^ V ^3t>o\t©jts ax 

[0144] ^tT. fcSBfiicfcViT. v^yj?' 

1 \ A^mm>m.\iz\^ximismm^\ 1 1 ^ u^r 

[ 0 1 4 5 ] fIL, nn\z^^h v^')tbmM^Ktz%-^ 

itmmmTx i i<?D«^«sfc«$ai>i;0>¥^^(c 
^v^tz^^ ^mmm'^i i it^n^A-^-z^Ms^^om 

1 lcOn^-r^-/l^MS^SO«fiJi:. 7tS^^*^l 1 1 
^0p^^^-;^S5S1^, -o^ "OmUWrn 121 

[0146] ±fz. ^N^icBJ-g.V^3te>5)\tSlt§fL^^«^ 

{i. 3Kfl:^^*i^i 1 \<r>rv^-^^^>vmMi-(nmmm 
<t£-^x<hii^. ^c^mmjfmmwm. 1 2 1 toma* 

^tSfntnfO^. wm-hh.. %mmmi-\ 1 mn-f 

\,zm^^^hfz)i^\iz\i^ 3t«^«-?l 1 Id^iaWL^r 
[0 14 7] t.fz. 1(#1 0 0*iU-fe>y hStiT*^^.. 

Kh. mm^WAz^\^X. 3tfl^Ji«^ 1 1 Iti. 7t« 



[0 148] i.->X. Wmmifim^^h):.. tzhxMY. 
3t3SST*-^Tfc, it\zi.-oX^^^ix.hmM(rMmi^ 

ifiim^^m'^i 1 \i>zmM^ix.fz^\±. ms^mmn 
■tt\xmM\m.\zmth. 3tfl:^j^* 

^1 1 ltcEBJt§fL-i.3tt05S§t#mif#P^tc7)ffitcj:-5 

[0149] t Jt, mmmm i t^m^s 

[0150] (SIMMS ) ^mmxit. m i izm-^x 

[0 1 5 1 ] HI 2t;i5^^-C. 6 0 0 Oti^aSiaH^* 
-r-SKMT-fc 0 , 6 0 0 1 iiT±iMT*-S o Tfflll6 0 

0 1 ±tc(i^m^«T 111. ±Miiffl h 7 >'>^x^ 1 

1 3. X-f ■yf-yyfflb^yi^'X^ 1 1 2. 'J-fe>ybffl 

h^yi^'x^'i 1 4*%M$fL-cv^i>, st^c. wmmn 

tLT, n^-r:t-;^aTFTi:p^-\':t-;l'MTFTi:ffl 
;^-^*)-ti:/::CMOS[iiS^Srias^-r-l.<, ^rJo, ^tt^tico 

[0152] mmmi^i-^x^e o o o±tcffMs 
ftf:i^hyy'Jx^(otmiz'^\-^xmm-t^. m^mh 

^yi^'X^ 1 1 3tci3V^T, 6 0 2 SJi^^-l-Bffi. 6 

0 0 8i:iy~hm§m. eosi itpmco^r^m^mmt^ 
h^^tv-xmm&u-i^i^-^ ymm. 6 04 2{iy-x 

i^. 6 0 43l,t¥U^ymmX'hi>. 
[ 0 1 5 3 ] X-^" 'y-J'y:7'mhyy-JX^ 1 1 2l,Zti\^ 
T, 6 0 24{±y-hmffi, 6 0 0 8{±y-Mfe^JK, 
6 0 3 8 {i p ^t-S. V~XWM&X/ K 

U^ymm. 6 044{d:y-XlB^. 6 04 5{4h'l--f 
yMiBTh^o 

[0154] U-tr^y hffl h ^>-i^'X:5' 1 14l,Zti\^X. 
602 5{iy-hmffi. 6 0 08{±^'-hffi^M. 6 0 

ymm. e o 3 otiLDoti^ ( h F-r Fi^-f y 
mm) . 6 04 6{±y-xieii, 6 0 47i±\<u-^ yw. 

[0155] 1 1 1 I^Z^-^X. 6 0 3 6{i: 

p mcoT^mmmm*^ ^. ^ p . 6 0 2 0 b 
n mco^imsmmt- i^^tn m^m^m . 6 0 5 4 ji^^ 

^m^i^mt-(:>^j:^ytm^mm am) x-h^. 

[0156] |gKjIIIif#gP<?) n ^-^ ^t^/PM ]- yy z^'X -9 \iZ 
iiWX^ 6 0 2 6{ii^— 6 0 0 Sti:!/^'— 

6 0 2 1 ^iT^.m(mmm^wm^-ht£h v-xmmR 
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Ul^l^-^ymm. 60 3 1{4LDD|1:^ b b'-T 
VU-f ymM) . 605 Ol±V—:^WM. 605 HtV 

x^i,zis\,^x. 6 0 2 7a^^-hfl:ffi. eoosti^^'- 

WMRU'VU-^ ymm. 60 5 2l±VU^ySM.. 6 0 

5 3{iy-xiBls-c*-S,» 

[0 1 58] -fLT, mmmhyyi^x^ iis. 

^yi^x:^^m'ox. m-mmmmm6 0 4:i , mrm 

[0 15 9] tfz. ^mmmi^t. mmmm i nmmm 
comm 3 . mmm i , 2 i: g Mzm^^h^^h z 1 

[0160] {mmmA ) mmmsxn. ¥»*^b<?) 

m^mst LT F p c ^ ffi 19 #{tfcm^tcov ^xmm-t 

[01611H13 (A) \t-^wmm^tz.^^mm. 

cO±fflllT-S)0, HI 3 (A) ^X-X'HT-TOBTtyt 
KHEISriai 3(B) tc^K-To Ell 3 (A) tjoV^T, 
400 liS*^. 4002«lii*gP, 4 003{iy-X 

m^mmmmn. 4 o o 4 (iy- vmwimmm^x^ 
•9 . ^K^fiomwrnmimMA 005. 4006, 4 

0 0 7^^TFPC4 0 0 8(C^'9, ^V^m^h^ 

[0 162] .rot^, ii'-^r<i:i>H«g|5. *f4L<{i 
WIIIS§*ij;U:'lii*@l5^Htf i 3tcLT7)y-N-W4 0 0 
9 , ^JW4 0 10. y^Vi (rs^i^yi^Mt t 

V->d) 4011 (11113 (B) izm^) ■f}m<<f^tlX\'^ 

[ 0 1 6 3 ] ^fc. El 1 3 ( B ) \t^m.m.m<^^wm. 
m.<nw\wm.xh 0 . m^A o o i , rmmA oi2cr, 

±i<zmmmsm (fit, iiTiin^-v^^/i^STPTh 

P ^VkMT F T^m^-^'h-itrz CMOS |2|5i^ 
tTV^^) 4 0 1 StiXV^mm^A 01 A (flL. ZZ 

Ti±mmt:mmiz^^fz>^iz^v:^mm^tx-( -y-f-y 

[0164] ■i^^co^m-^mimviX%m\MismA o i 
3. mmm A 0 1 4*i^Lfc^>. mmmmx-^^^m- 
mmmmm (^m^m) a o 1 5^m^-t^o 
[0165] m^x\ mmm\x^^im-mmmmmA 
0 1 7 irm^L. m-mmmmm.A on ^diz 

ys°.y;/<->'H>'M4 0 2 2. ^«fl-4 0 2 3. 

W4 0 0 9^iffMSm.c 

[0166] §^>t, ;^?^S--;|^4 009 tSUA 001 
SOl*lfJt-i^— U>-:?''W4 0 1 l*i|S(t*i5tl. 

'J yirw4 0 1 1 (^9mi>ziimitM {m2coi^~v y^ 



w) 4 0 1 o-bm^^tx-h. 

[0 167] i<7)^:#. .rc7)^**«4 0 2 3 Ji. f)f^- 

M4 0 0 9 *«*-ri>^c46£0®«^iJi: hX^mm-fh. 
^«W4 0 2 3i; tT{±. PVC A 
H) . i^U^yfflflg, PVB (^KUf^ 

;L'y-f-5;l^) tJtfiEVA (X^l^Vb'riypr-feT^- 
h) ^m^^hZht^X'^h. ;i^5E«W4 0 2 3<7)f^gp 

[0168] if^. 3E:*W4 0 2 Scotf ^::^'<.-■^f-S■ 
-i■^§^i:Tt X^-- ^f-2:BaO^:^■ 
^^4 0 2 2 (iX'^-- if-ffi^MtJ-r i h ffiX^ h . 
t.fz. r^-yi,K.-iy3ymhm^z. x^-^~^^m 

M^hmmm^x}immx 

[0169] ^fz. :^f^~1^A 0 0 9 t LX\i. fj'j:^ 
TJU^—^J^U. Xy-y\yXm.. FRP (Fibergla 
ss-Reinforced Plastics) PVF ( 4^° D b'^/I. 7 

y^jv-At tz\ir^ y )Vy ^ im^^h z t -^x-^ 

yE*W4 0 2 3i: t-CPVB^EVASrfflV> 
[0170] K^4 0 0 7«±. IBt!jIlISS4 0 1 3 t^-^t 

^Vyy'J7.^\,zmuzfi. tfz. i^-vy-^PiAoi 

1 Hiilf^miA 0 10 bWRA 0 0 1 tsOR^S^a-D 

•CFPC4 0 0 8tffl:Me^WiM$tL.g., 

mmA 0 0 7{cov>Tii0j!L/::*^ ffi<50ieM4 o o 

5, 4 00 6i>|Sl«tcUTi^— U>'^'W4 0 1 l^oj;t^' 
ffitJ«4 0 1 0c7)T^ii-5TFPC4 0 0 8t«^Wt 

[0171] ^;B*^ljfif?imi:, ^««4 023 ^^(t 
T*>^>;^A-W4 0 0 9 2r«*L. ^i*«4 0 2 3C0H 

ffi (ISMffi) Xdl<ziy~^)y-7'MA0 1 l^JXD 
#(tTU.g>*^\ 7:?^'^;-W4 0 0 9i32:X/i^~Vy^'mA 
0 1 limK)HifX:b-^. ?t««4 0 2 3^Kft-Ct^ 
V\ Zcr>^-^. mRA 0 0 1. «4 0 0 giait/ 

0 1 1 xjfm^tix^-^hmmzmt^^ 

WWc^aAPSriatt-g. , -C- LT miB2£Pf ^*^me, ( 1 
0-2TorrtJlT) tcL. ^iIMOA-:>TV^^*«tcaAP 

[0172] ttz^mimu. mmmm i n^mmt^ 
mm 3 . mmm i j^MsittM 3 1 i itcfflA-^;b-if -s. ^ 

[0173] immm 5 ) *^BHo¥»#:SB^fflv^fc 
fli^M^^onisfij^iLT. miAim\>^xmm-ti>. 

[0 1 74] III14 (A) {4. ^-^y-feynf ^fflV-iJt^N 
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y}^^^^-^—^^^. CCDM (CMOSM) CO-^ :^ 
C^)^-^^ 1 0 0 2^mifi:,tLX\^^ o yt^^ 10 0 2 

fi. 1 0 0 4±(7)[iffftAH ^— SZ-fey-^- 10 0 1 
X. LED^3tfl'^i:C03t?Sl 0 0 3J4. »^#:10 
1 0 OAcormzi^. ijyy^ 1 0 0 5:i)iMtt^>tl. 

[0175] %U 1 00 3 S:ai^c3t{4s 1005 

^i^LTM^#: 1 0 0 4 (CAtt-r^ » WM-^ 1 0 0 4T- 
KMtfc*{4. 1 0 0 5 ^^UT, it^^k 1 0 0 

2 . ^m?^ 1 0 0 2 (cAlt L?t?e«±. ^ ^- 

i^'-fe^-tM 0 0 1 tcAWL. ^^T^'^^M^tl-S. „ * 

%HJ|c7)^t^^#;gg{i, -f^-iZ-tyif 1 00 ItfflV-'^ 

[017611114 (B){4. 1801 lit^m. 18 0 
2{i:B*gP. 1 8 0 3(4^'>y^^-?^t^;P. 18 04{i:^v 
■f-^yTfyi. o i^' ^^^A^)V 18 0 3 «ii7t1tSr^r LT 

/H 8 0 3 Sril LXWMWl.<r)mm^lK^^^ts^ b ti^X 

h . t.fzmm^ 18 0 2 \,zmmfi^^^ivz\^hi^ 

ti>. ^•y^>'^°^;H 8 0 3SrMLT. B«g|I1802 

[0 17 7] i'vf-^yi 8 0 4*^:?''yf-VN°^T-;H 8 0 
3tcS*tl'l.i:, ^--y^^yi 8 0 4 t ^' ^^n°4;H 8 

0 3i::&igftTV^I.SI5^cOf4«cO'[ffg&. W^ff-f-i: t 
■C D iitf ^ t ifX % h . *^»Jfffl \ ^ 
hfih 9 -y^^l^-;!/ 18 0 -/^^y 18 0 4 
ti. ^ v-f-^^°^-;H8 0 33^/^3*l4Sr*L-CV^■r, ^r*3 
^.^-j^ .y f-^y 1 8 0 4 i: y^)^^-}V 1 8 0 3 t 
y^XV^h^%(7^\m.<^mk^ . tTifi»#:K 

utzbt-x'^^. t£ii. ^wm^mwmwii. mm 

mi 8 Q2\,zm\-^hZhi^^X%^. 
[0178]|114{C)(±. 1114(B) 

m^m.j\y\^x^^i'-x'h o , ^fri 9 o i , mmu 

1 9 0 2. ±g|5;^r^^'- 1 903. 9VmmW^- M 9 0 

4. tifl^X-^ ■yf-l 9 0 5Xm^^tLX\'^h. 014 

(D) {4014 (c) hntm^m.j\y¥:^^^i'~cr, 

iSP^^-N-l 9 0 3^Ki:fc0-t-$>s, 

[0179] mmu 1902 -cs^;^ii^?^i■m^t■^^ . 

1 9 0 4*^^>»^ia.n>' Kx^^-^-^T) 

xmrn^msE. mmmin^^bi>^mvh^. 

[ 0 1 8 0 ] ^fc. *^ae«^m^«^fflv^^:«^S 



^^) ^ri:-3i)iW^>til>o 
[01811014 (E) i4bx':t*^ ^T'S) 0 . 

2 6 0 1. ^SI52 602. ffi* 2603. 

— h2604. U^rjygttgE2 6 0 5. ^#gP2 6 0 
6 . ^S--y T- U -2 6 0 7. #|S7.tJ§P2 6 0 8 . ttf^^f 

-2 6 0 9^^#tf. ^wm'^M^^mt^'Timi 6 

0 2(CfflViSii;>f)iT-§-g., 

[01821014 (F) \±^><^A)V^y^:i.~9 (If 

fga^ffi*) T-$>0. *#:2 3 0 1. *^gP2 3 0 2. 
X-< -y^2 3 0 3 . f«f^^-2 3 0 4. mVm^'—VT. 

3 0 5#^#tf, *^HJO^#:^B2 3 0 2tCfflV^S 

[01831014 (G) \m^mh (»^ira*) T'S) 
0. *#:2 7 0 1. tt#:2 7 0 2. ^^gB2 7 0 3. ^ 
^A:^|gP2 7 0 4. #^ffi^lgE2 705. f*^^^-2 7 

0 6 . 3'f-gpfiM'i^- h 2 7 0 7 . ryr-^ 270 8^^ 

#t^, *%BJtO^#:^M{4l^g|12 7 0 3 tfflV^|> ^ 
[0184] Iil±(7)atfc. 2p:|&H3cOiSffllffiH{4ffi46TJ[S 

[0 1851 

[%BH^^?jja] i!fmm^^mwmm.^m\'^h^)i\>zi. 

^T. )M^)V'{^lkV'x:i^Mzii\^h'77.9'W^TMW. 
[0 186] 

[011 *«BHc7)^|i^f!|s^acOli^cO[I||ig0* 

0. 

[02] i^^^m^Wimm.'mm<nwmk^^ 
0„ 

[031 *%BJc7)i|i^^^at7)H*c^[IlfiS0**-r 

0. 

[04 1 i^mm^=^m^wmm.'mm<ry^wm:^-t 

[05] *%BHco*»f!isgaio«iB&0^s^-r0. 

[06 1 mkcn^^Mwmm.crmmcr>^wm^^-tm. 

[07] t^«4^*»^KcoiiS^o[lIifS0^^-r0o 

[081 '^^m.w-xm^^mmk^mm- 
[09] ^#:^gtoy-^^tmiMij0fl&^iSHg-r 
[0101 *^*^gtoy-xfi-^iSiEij[3ifs^iJiBj 
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